Cyclin B1 is rate limiting but not essential for mitotic entry and progression in mammalian somatic cells.
Cyclin B1 should have some rate limiting function for cell cycle progression. To test this, we measured the effect of siRNA-mediated depletion of cyclin B1 on mitotic entry and timing. We depleted cyclin B1 in HeLa and hTert-RPE1 cells to levels equivalent or below those achieved in the telophase-to-G(1) window. Average cyclin B1/Cdk1 activity was measured in HeLa cells and depleted by approximately 99%. In both cell lines, this caused approximately 20% increase in the G(2) and approximately 20% increase the M traverse time. However, co-depletion of cyclin B1 and B2 induced a profound increase in G(2) cells, a dramatic reduction in mitotic cells, and an increase in a 4C cycling population. We conclude that any residual levels of cyclin B1 were not sufficient to promote stable mitotic entry and transition in absence of normal levels of cyclin B2. Therefore, we conclude that B cyclin is necessary for mitosis but cyclin B1 is not. Nocodazole treated, cyclin B1-depleted HeLa cells arrested but exited that arrest at higher rates than controls, suggesting that the duration of the spindle checkpoint was affected. In B1 depleted cells, population growth was delayed but evidence of cell death was not consistently observed. A strong phenotype of mitotic chromosomal aberration was observed in HeLa cells depleted for either cyclin but not in RPE cells. In B1 or B2 depleted cells, maloriented chromosomes at metaphase were increased 10 fold and one third of affected metaphase cells entered anaphase without congression. Lagging chromosomes at anaphase were dramatically increased. The aggregate evidence from our study and others suggests that the common effect of cyclin B1 depletion is mild cell cycle perturbation. Lack of uniformity in other phenotypes suggest that these are low penetrance effects that are exacerbated or compensated in some systems by other mechanisms.